Peptide-poly(L-lysine citramide) conjugates and their in vitro anti-HIV behavior.
Poly(L-lysine citramide) is a degradable bioresorbable polyanion whose polyamide chains are composed of citric acid and L-lysine building blocks. Its chemical and physicochemical properties were extensively investigated in the past for its interest as polymeric drug carrier. In this work, 4(S)-amino-3-(S)-hydroxy-5-phenylpentanoyl-isoleucyl-phenylalanine methyl ester, a pseudopeptide active against the HIV protease in vitro, was linked to poly(L-lysine citramide) in attempts to promote solubility and cell penetration. Conjugates were characterized by FTIR, NMR, SEC, DLS, amino-acid analyses, and toxicity in mice. They degraded slowly at pH 7.4 and more rapidly at pH 4.5, two pH values selected to mimic extra-cellular fluids and intralysosome medium, respectively. According to capillary zone electrophoresis, degradation did not release the peptide. The phenylalanyl-isoleucyl-phenylalanine methyl ester peptide, inactive against the protease in vitro, was used as negative control. The anti-HIV activities of the carrier, of the conjugates and of model molecules, including a fluorescence-labeled pseudopeptide conjugate, were evaluated comparatively in vitro using two cell lines, namely, CEM-SS and MT-4 cells, infected with HIV-1 LAI and IIIB isolates, respectively. Unexpectedly, all the conjugates showed in vitro antiviral activity independent of peptide release and of inhibition of the HIV protease. According to FACS analysis, the antiviral activity was related to the presence of peptide moieties along the polymer chains and depended on the order by which cells, viruses, and conjugates were presented to each other. Although it was not possible to determine whether the antiviral activity resulted from interactions between conjugates and cells or conjugates and virus or both, the conjugates appeared able to inhibit the binding of the virus to cells in vitro when introduced before cell infection. None of the conjugates exhibited acute toxicity in mice.